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fanciful idea of lunar beings with a good deal of sound physics and
astronomy, we point out that for about three-quarters of a century
it has been known that the ease with which electricity traverses a
gas depends on the pressure. At ordinary atmospheric pressure,
very high voltages ranging upwards from about 10,000 volts per
inch (some 23,000 volts for the first inch between needle points)
are required. The value depends on the humidity and the shapes
of the metal electrodes between which the spark passes. As the
pressure is reduced with a vacuum pump, the discharge occurs
with greater and greater ease, until at a certain low pressure the
same voltage that would break down only a fraction of an inch of
ordinary air will produce a beautifully luminous discharge
through a tube many inches long. Further exhaustion below this
optimum pressure increases the difficulty, until at the highest at-
tainable vacuum, as in a modern high-voltage x-ray tube, several
hundred thousand volts may safely be applied to cold metal
electrodes no farther than an inch apart, without fear of break-
down.
Grooves Tubes. The tubes in which we are especially interested
are called cathode ray tubes, or Crookes tubes. Once used
merely to study the nature of electricity in laboratories, cathode ray
tubes have come into industrial use. As we shall see when we
study television in Chapter 14, electron guns (cathode ray tubes)
may soon be as familiar to the American public as radio tubes are
now;. Sir William Crookes was a self-taught English scientist
who, with little schooling as a boy, and never any connection with
a college either as student or professor, made notable advances
in science. He devised improved means of producing high vacua
in 1873; invented the radiometer often seen whirling its vanes in
the sunlight in opticians* windows in 1875; improved cathode ray
tubes and began publishing important discoveries dealing with